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Purpose: Ibis addendum provides additional information 1 for the deal® 
of cable plant in Joint-use construction. 
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1. SCOPE 

1.01 The information herein Is for use in the design of Joint -us< 
of cable weighing 1.9 ' pounds per foot or more. It suppler®! 
Addendum No. 2 to HEA TE & CM -6 90, "Joint Use of Poles" whi< 
is limited to design where the cable weighs 1.0 pound per f< 
or leas. 

2. GENERAL 

2.01 The design engineer must determine the clearances and point! 
of attachment to power poleB for cables which exceed 1.0 poi 
per foot. The solution for a specific project can. be workoi 
out graphically as explained herein. The method can be uoe< 
for making rapid checks to da terrain® whether or not the pow 
poles will provide vertical clearances required by the NBSC 
rules with a deeired cable on them. 

2.02 In urban areas where spans usually are 150 feet or less, it 
may not be necessary to use this graphic method. In such 
spans the power wire sags and the cable sags are considerab! 


HSA Tg & GM-690 


less than in the long spans usually found lo rural asms. In 
short spans the cable sags usually will exceed the power wire 
saga. By the use of the clearance rules stated in the following 
paragraphs, the required separations for these short spans c@a 
be quickly determined. 

2.03 Reference should he made to REA TE 8e CM-63O, ' Design of Aerial 
Cable Plant" for information as to the grade of galvanizing or 
other coating on the suspension strand for use in areas where 
corrosive atmosphere exist. 

3. JOINT USB CLEARANCE AND SEPARATION RULES 

3*01 In Joint-use construction certain clearance and separation rules 
are stated in the National Electrical Safety Code (NE8C). A 
sixth edition of the Code was issued by the National Bureau of 
Standards, dated November 1, 1961, as Handbook 8l. This can be 
purchased from the Superintendent of Documents, U. S. Government 
Printing Office, Washington 25, D, C., priced at $1.75 per copy. 

In those States where the fifth edition is in effect by law, it 
must be continued as a guide until the sixth edition Is adopted. 
Certain States have rules that are more stringent than the HBSC 
rules and these must be complied with. The NKSC rules of the 
sixth edition are referred to herein. 

3-02 The NESC rules make distinctions as to clearances and separations 
depending on whether the power line voltage is below 0700 volts 
to ground or above this voltoge. One set of rules applies where 
the power line supports secondary power wires and a different 
set where it does not. 

3*03 The rules applicable to cable on power poles which do not support 

secondary power vires are as follows; (See Figure 1 in TE 8: CM-69O 
which shows certain Joint-use separation requirements) . 

a. For spans exceeding 150 feet, the attachment point of the 
strand to power poles muct be at least. l iO inches (for practi- 
cal purposes 3-5 feet can be assumed) below the lowest power 
wire attachment point, usually the power neutral wire, for 
power lines not exceeding 0700 volts to ground and at least 
60 inches if the power voltage exceed 8,700 volts but does 
not exceed 15,000 volts to ground. 

b. The minimum vortical separation required at supports between 
the strand and grounded ron-current carrying power system 
equipment, such as transformer cases, is 30 inches. 

4 

c. The final unloaded sag of a cable at 60° F. must comply with 
the ground clearance rules of the NESC which are stated in 
REA TB & CM-602, "Clearances." 
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&« KS0 2&al© 238 B 3(c), "Fox' upon lon/jfcho ixi cxcgcs of 
150 feot, vertical separation ut the pole hofciKsaa open 
supply etmduetort} and eoiiiMUjicatiOi* ccbloo ox* conductors 
shall ba DdJuatQd so that uintar e©R$lfciouct of 60° f, no 
wind ®a& flml unloaded cGg* »o supply conductor of 
750 volts os* logo eholl bs louar in the opan than a 
straight line Joining the points of support of the highest 
eoiaaamleatloca cable or conductor, end no oupply conductor 
of wer 750 volta but lees than 50,000 volts shall be 
lows’ in fh<3 span than 30 laches above such a straight 
lias." This msans the strand line of sight attachment 
points jauet be at least 30 inches bo! ov the low point 
in th© mg of the phase wire is Figure 1, but the multi - 
grounded asutml wire may sag below this line of sight 
of the strand . 

e. The initial sag of a bare strand when installed or a 
cable on strand must provide at least 30 inch clearance 
between the lowest power wire (in this case usually the 
neutral wire) and the strand at 60° P. with no wind for 
for power lines not exceeding 0700 volts to ground and 
45 inch clearance if the power line exceeds 0700 volts 
to ground, 

3.0U The rules applicable to cable on power lines which do support 
secondary wiras are as follows: (See Figure 2 in I® A 
TE & CM-690 which shows certain Joint»use separation require- 
ments . ) 

a. Soros as par, 3 ,03a, above - 

b. Saras as par. 3*03b, above. 

c. Same as par. 3»03c, above. 

d. Same as par, 303d, above. However, thin moans in this 
case that the strand line of eight must be not higher 
than the low point of sag of the lowest secondary wire 
which is in the class of power wires of 750 volts or less. 

e » The initial sag of a bare s trend when installed or a 
cable on strand must provide at least 30 inch clearance 
be tween the lowest power wire (in this case the lowest 
secondary wire) and the strand at 60° F. with no wind for 
power lines not exceeding 8? 00 volts to ground and 1*5 
inch clearance if the power line exceeds 87 00 volts to 
ground . 

3«05 When suspension strand is installed, it has much less sag 
than after a cable is placed on it. Power wires have con- 
siderable sag in long span rural construction. Consequently, 
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it may be necessary to attach the strand temporarily at a point 
below Its final attachment point to pswent, contact with power 
wir®® abov© it on the a&iro poles until cable is placed on the 
str@&d. The temporary means of attachment can be by driving lag 
bolts into the pole® or by placing other suitable support hard- 
ware at proper height to give temporary clearance. Washers can 
be placed on th© bolts and the str&na can be placed on the bolts 
between th© washers and the po Las. The strand then can be secured 
to th© polas with 0.109 inch steel line wire to hold it tempo- 
rarily until aftor the cable is supported oy bhe strand. The 
strand and cable then con be raised to the tbroughbolts and the 
strand attached by throe bolt clamps in the standard manner. 

i IN TUB PREPARATION OF FXCJUK8 1 - POWER LIRE WITHOUT SECONDARIES 
NO. 4 7/1 ACSR WIRES) 

Figure 1 is a graphic solution for a Joint. -use situation in 
which it Is assumed that the following factors apply : 

a. Ruling span - 387 feet (information from power company) 

b. Average span - 350 feet (information from power company) 

c. Power line voltage - 87OO volts tc ground (information from 
power company) 

d. Power wires - No. 4- 7/1 ACSR (Information from power company) 

e. Cable weight per foot - 1.5 lb. (Table 1 TE & CM-63O, "Design 
of Aerial Cable Plant.") This table shows that 100-pair 19- 
gauge, 200-pair 22- gauge, and 300-pair 24-gauge plastic cables 
for aerial use weigh in the order of 1.5 lb. per foot. 

f. Power line poles - 35 -foot, (information from power company) 

g. Configuration of power wires on the poles. (See RD Figure 
L6 In REA TE & CM-69O which is the pole head configuration 
drawing . ) 

h. Ground clearance desired - 14 feet for tae cable at final 
unloaded sag at 60° F. 

1 , Storm loading district - heavy 

Other data required In the graphic solution, available in REA 
documents, include: 

a. Strand ei/.e requlreu for 1.5 lb. per foot cable for j^d-foot 
spanu in the heavy loading district. The Sag Charts 1 and 4 
in REA TE & CM-63O show that a 10M strand is required for 1 .5 
lb. cable for 350-foot spans Jn the heavy s' ora loaning dis- 
trict. 


rtrand stringing (initial) sag ut 60° F. for 350 -foot 
This is approximately 2 feet on Sag Chart 2 herewith. 
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c. Th® Initial sag of ths 1.5 lb. cable m 1QH s tread for 
350 “foot spaas. This i® approj&mtely 7 foot eSmm eta 
g&g Ofeai't 5 herewith. 

d. Th@ final unloaded sag of the 1.5 lb. ®®M® at 6o° w a oa 
10M strand for 350-foot spaas ia tbs b»vy loading district, 
ais la approx teaately 8.5 elm <m flag Chart 4 la HiA 

SB & 0 M- 63 O. 

©. Hi© final unloaded sag of tha lo. 4 7/l powr wir® 
at 60° F* for a 350-foot spaa la Hi© heavy loading dis- 
trict, Hal® i© approsdjaately 7 fe®t as shown m figure 8 
of M&an&u® Ho. 2 to Mk SI & <M-69®. 

f. Hie attGbohmaut distance In feet sbwa ground of tha pw@r 
line neutral (lowest) wire. This Is shown to b® 25 .5 feet 
on RD Figure Ho. 16 In REA T® & CM»690. 

4*03 Figure 1 herewith 1© drawn using the rules and data presented 
in paragraphs 3.03* 4.01, and 4.0£ above. It shows that the 
desired 14 foot ground clearance cannot be obtained <m 35 -foot 
power poles. Sag Chart 4 of K&A TE & GM-630 show® that a 
cable weighing 0.75 lb. per foot la the heaviest that can be 
used in this situation on 10M strand and still cocaply with the 
required rules as It would have the 6-foot final unloaded sag. 
Table 1 in RSA T3 & CM-63O shove that 50“P&ir > 19 -gauge, 100- 
pair 22-gauge, and 150-pair 24 -gauge plastic cables weigh in 
the order of 0.75 lbs. per foot. 

4»04 flag Chart 7 of PEA 33B & CM-63O shows that tha 6-foot final 

unloaded sag of a 1.5 lb. par foot cable on a 16 m strand would 
provide the desired 14- foot ground clearance in this situation. 

j 

4.05 Figure 1 shows that the strand would require tempo r@ry location 
when placed because it would not clear the neutral wire by 30 
inches. See paragraph 3.05. 

4.06 In Joint use on 35 -foot power line poles without secondaries, 
the max i m um final unloaded sag of a cable cannot exceed eight 
feet if l4«foot ground clearance is required in any stone 
loading district for any span length. This is based on the 
fact that the phase wire is 29*5 feet above ground, the neutral 
wire is four feet below this, and the strand attachment point 
nust be at least forty inches (3.5 feet for practical purposes) 
below the neutral wire which suites it 7.5 feet below the phase 
wire point of attachment . This means the strand cannot ba 
placed higher than 22 feet above ground. The 14-foot ground 


«* ^ M 



fSk TO k CS4-690 


cl ©arcmce loaves 8 fast for cable ofig. Thi s fact can be awed ae 
© eh©ck on the graphic solution of p.ueh problems aw shown in 
Figure 1 . 


5 . STEPS IK THE PREPARATION OF FIGURE 2 - POUKR JOT WITH I3E500KDARIES (AHD 
4 7/1 AC8R WOTS) 

5.01 Figure 2 ie drawn using the same assumptions as used in making 

Figure 1 plus the fact that the lowest secondary wire is assumed 
to be 3 feet below the multigrounded neutral wire, and that ap 
8-foot, ground clearance* is permissible instead of 14 -foot which 
It is evident cannot 'be obtained here. The 1 Lne of sight rule 
of par. 3.04 d. applies in this situation, L«e., the line of night, 
must be tangent to the low point of sag of the lowest secondary 
wire. Tne other data used is the same at used in Figure 1. 

t.02 The final point of strand attachment to the poles would be 7 feet 
below the lowest secondary (which is th© final unloaded sag of 
this seronuary wire). ‘iTiis 'would place the strand 15.5 feet 
above ground, which is 14 feet below the top phase wire. The 
final unloaded sag of the cable which is 8,4 feet will make the 
ground clearance 7 feet where 8 feet ie desired. A cable having 
a final unloaded sag of 7 feet would be the heaviest permissible 
for the span lengths assumed. Sag Chart 4 of KKA. 'JOB & CM-630 
shows that a cable weighing 1.0 lb. per foot which has approxi- 
mately 7 foot final unloaded sag at 350 feet would be the maximum 
sine permissible on 10M strand Id the heavy storm loading district. 
Table 1 in PEA TE & CM-63O shows that 75-p^ir 19 -gauge, 150-pair 
22-gauge, and 200-pair 24-gauge plastic cables weigh in the order 
of 1.0 lb. per foot. 

5.03 To obtain 8 foot, ground clearance, the 1.5 lb. cable must not 

exceed 7.5-foot final unloaded sag (90 Inches) or lees. Use of 
16 m strand wou-d be necessary. Sag Chart 7 of REA TE & CM-63O 
shows that with the 16 m strand the final unloaded sag of 1.5 lb. 
cable is approximately 6 feet which would result in 9-5 foot 
ground clearance . 

5*04 Figure 2 shows that the strand would require temporary location 
when placed because it, would not clear bha lowest secondary wire 
by 30 Inches. See paragraph 3.O5. 

5.05 In Joint use on 35-foot power line poles with secondaries, the 
sum of the final unloaded sag of any Kind of power wires plus 
the final unloaded sag of the cable cannot exceed 8.5 feet if 
14-foot ground clearance is desired in any storm loading district 
for any span length. The top phase wire is attached 29.5 feet 
above ground. The lowest secondary Is attached 7 feet below it 
or 22.5 feet above ground. The cable must be attached tangent 



s®s% as & cS'i-690 


6 . 


to th@ Iw point of ©acoaatefff' (©a®aMag l®v®3, piri), 
ground el*a&r®ac© umi 2& test of tM© 82*5 Xasviisg 

8.5 f@@t as tto gMataat possible) sun ©f t&© fin©! 
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Span Length Limits _ 
for Heavy Loading 






Sag Chart 4 
Initial sage 
for 

1.5 and 1.25 lb. cable 
on 6M strand at 60° F. 
for 

all storm, loading districts 
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8p&n Length Limits 
for Kadium Loading 


Cable weights shown 
are pounds per foot 


Span Length Limits 
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for 
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on 10M strand at 60 F. 
for 

all storm loading districts 
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JOBS? UBE Of foub 


§ha»®®® : Hi® pugpo®® of tills iM^ta Is to include Joint use by 
tolepfefffio© bo««»s® of polos carrying 14. 4/gh ,9 kv sultl- 
ptutod aaufer©! typ© of power distribution circuits. This 
a ddendum en^giLraeatia Section 690 by expanding its scops. 


1. Beep® 


1.1 This addantea dXoeuseaffl considerations involved in Joint 
use of polos for sural power end telephone circuits under 
condition® vim%: 

1.11 $®l@pboffi3 circuits ere open wire. 

1.12 Electric power circuits ere of the multi grounded neutral 
type whose voltage tvm phase to ground exceeds 8700 
volts but does not exceed 15,000 volts. 

2. General 

2.1 Joint us® by telephone borrowers of pole® carrying Ik. 4/24.9 kv 
emit! grounded neutral type of power distribution circuits is 
recosssended, if all requirements for such Joint u@© as set forth 
below can be set and If, after careful consideration of all 
factor® involved. Joint use appears to be economically and 
technically desirable, or if it 1® the beat engineering solution 
to difficult right-of-way or construction problems . 

2.2 Section 69O of the TE & CM discusses the con® 1 derat Iona involved 
in Joint use of poles for rural power and telephone circuits 
involving open wire telephone circuits and nultigroundad neutral 
power circuits whose voltage to ground doe® not exceed 87 00 
volt®. It 1® the purpose of this addendum to set forth the 
considerations Involved in Joint use of poles involving open 
wire telephone circuits and nultlgrounded neutral power circuits 
whose voltage to ground exceeds 8j00 volts, but dees not exceed 
15,000 volts. Joint use with a aultlgroundad neutral power 
system Is assumed throughout the discussion that follows 

2-3 The omission of cable construction from Issue Ho. 1 of Section 690 
was to expedite Issuance of the section and in no way Implies 
that such Joint use id not desirable. Joint use of poles for 
electric power circuits and telephone cables will be covered in 
& later addendum to this section. 
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Addendum No. 3 6/$& Incorporated 
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v©Xta$® Joint U 00 . 


i,f S&WIgih, gmirrf OioaPOttOei 0 ,^ r < ' . ■ ^ Vd l £'\ f.yOKl 
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3 ol For voltage® bat*raon phono v.ir> ond n u.l 2.5 Iw w 

lee®, the rault Aground,:? ,»c •- v v o i 'b,, clour; s„f:l.’;l oo boi/,^ 
a 0=750 volt conductor. ,>t ■• <'>)• ± /-ovUi 

line® of 14 . 4 / 24.9 Hv uycV*--:, ‘.'no i.o^h. n.n eopo&v-sfcioao 
Mmn neutral or lo\coot aonondo.y tunvJuotors osati t»olo» 
phona oonduotore withird-c^'W eo-i •.!. Jio ptuo aro fclio tXc.±o 
fop eingl© phase 24.4 I?;- up i'r.* '.''>wV' pSnno 7.2 kvj 
retasly, 40 inches at tho poJ u 4.a«l >0 inches within op&ti a 
Therefore the "Vertical SspomiX on 'fablon" now lnal»s$©$ 
in Seotion 690 can bn uecd for ninglo phone 24.4 kv Jote'i 
use. In Montana, South Dakota end Arizona, eitato law 
have been passed which claonify tho uoutml aa boiag £Vto 
0-750 volt a regard lea 3 of the MH-ubor of phano®. Ihio po?, 1 -" 
exit a the separation tablet? of firction 690 to bo used <M 
M V" phase and 3-phase lino a having a potential of 24.9 few 1 
between phases, in thoao throe >t atou. In other otc&oo, 

&t the present time basic aopai-Aiiono from tho 
neutral or lowest secondary wire of 60 Inchon fit tho psto 
and 45 inohe® wlthin-span Ernst bn ro.Plnt.rdmd m "f" 3 emb 
3-pha®« 14.4/24.9 Iw linos. 

4. Heetrieal Protection RequirestteanfeK 


4.1 Electrical protection in thla imtancfi o.n in the ea®© @f 
Joint us® with powr cimiifc© not osteeafling $"(Q0 v©3ij© t® 
ground, is baaed on coordinated olaetrioal ps’^toetisa 
schemes on the power and tml&phom eyotoiuj. The dofinittei 
of "coordinated electrical mob cation" iw givsrn in P&g , @Mr)3»fe 
6.1, Section 690. 

4»3 The basic telephone protection daviceo for 14 M f.w J©te& 
use are the saae as ar© w unod in 7.2 Jsv Joint t«s® 0 ffes 
short circuit currents, i*©clo0©x*, cliaraetorifsfeicep mA 
fusing of each 14,4 lev distfAtatiovi line wJiich ia bsdof 
considered for Joint use imsci be checked agaimst the ti®> 
current charaofcerietio® of th® pnurn eontaet pr&bmt® f@ 
vSileh would be used on the telcgshcos circuit®. This 1® 
sssceaeary in order to detemim if they asp© capable of 
hacdllQg the probable ®i»sst of energy to teioh thoy @i#l 
be subjected in the wont of a contact between ® pomr 
phase conductor and a tele^on© conductdr, fh© 
characteristic of & typical pmmr contact protector 1@ shorn 
ia figure 2 of Section 4520 9 I&m® Ko. 2, 

» 2 » 


So. 1 

3 ^ 


4*3 T!m ®famk olaoult eurca&t ®t © 2,4 *4 hv Mrs eg ©fe^rofi with ®a 
©#&iwS®st fdkw 3Jm® @if§&i£& by te?feg e^ual kv® 

wtiig© is &m01y te3J? tfe&t 0 # tto Y»§ kv itea otp, @a? n®®r th© 
©ubgrtetion. A esws^s- p®iat i© utM&ly srofisfesd gw distance 
out m tha ltm& b©yo®i which tka etefe circuit current of the 

3.4.4 kv ll®® would b® gpreatw tfeaa that of tks 7*® Isv 11 m, but 

1 ®®® itai tha velus at that euitMatefetefl. Oa tte oub©t®ti©n side 
off th® cyosso-OTsy point, there 4® mi eSsqmt® 

totwn ttem ®sn:tas© noml load eumwfco m& fault swront to wte 
It ®&sy to obtain roli&bl© «d positive ©^ration ®? r©s loser® 

©a fault current®, without falsa ©p®r&iii®s e® uffisnswally high 
nonfault le©d cimet@< Tfe® duty ©m th© power contact protector® 
on th© substation aid® of th® cros©»w®r point would b© less at 

14.4 kv than on th© equivalent ?.2 kv lino* Starafor® it is 
poaaibl© to ten&l® ®o®wh&t high©? kvm rat issue with l4«4 tev 
systems without exceeding th© safe ©urr®Hft»e©rryiag ©edacity 
of th® power contact protecteM . ISsyond th® ©ro®®»©v©r point, 
the high®? short cureuit currents of th© l4.4 kv gyatesa insure 
sore positive operation of reclossrs than is possible in an 
equivalent 7.2 kv systena and thfflr® is little danger of burn- 
ing out th® power contact protector®. Although in bws in- 
stances, m indicated shove, th® duty on tk@ power contact 
protectors would he loss In a 14.4 kv sy®t®® than In a 7.2 kv 
system of th© ®@®a kv® rating, it is recosssended that they be 
Installed at intervals of 20 ohms of telephone conductor (one 
wire) as now specified In Section 820 of th© ® & CM. 

5. Electric Induction at Fundamental Frequency 

5-1 For the same average cross section configuration of wire®, the 
open circuit electrically induced voltage in telephone circuits 
on a Joint use power line would be almost twice as high in a 

14.4 kv system as In a 7-2 kv system. Therefore approximately 
twice as many drains would be required on telephone circuits on a 

14.4 kv line in order to reduce the induced voltage to the same 
level as that from the 7.2 kv line. While it is desirable to 
hold the Induced voltage on ‘all lines to the practicable minimum, 
there is no hard and fast limiting value of voltage that would 
be considered tolerable. Ringing, personnel, and economic con- 
siderations are also involved. Drainage units should therefore 
be installed in accordance with th® requirements of Section 020. 

6. thgsstlc Induction at Fundamental Frequency - Short-Circuit Condition® 

6.1 The current in a power fault to neutral or to ground not 
involving the telephone wires would still, iis^pr®®® voltage 
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on tha telephone wirjc by m igne c le Induction TVn.f r 
tud®o of these longltvlinoily .induced vo)t.e'^w r\y i‘ Lvnt 
be compared for the 14.4 kv un& the 7.2 kv enwui) on hit-? 
as sump t ion that til© uhorfc-o I.rcuit currents uro t.be tuy-a oud 
similarly divided bet i won neutral and ground. if tko 
neutral is at tb© a<T5- 'j vortical spacing ?mn t ho tuJtepkoaw 
conductors at l4 . 4 cmA at 7.2 kv no will wmuully bo tko 
cm®, the induced volttye trill bo tfeo raaimo i.n either caa*>. 

6.2 If any fault location i.wth that tho fault cur rout Su 
smaller at l4.4 kv, tko situation would thuo favor tho 
14.4 kv system ao ogaliVit the 7.2 kv oyotoM. .Vor fault li 
at great distances fywt the substation (for which the 
induced voltag® may etxll bo relatively large in spite 
of the lowered ffiagnitv-Va of tko fault currant } , the in- 
duced voltage will be highar at l4.4 kv. Local condi- 
tions will be the determining factor here. Saxt, as a 
general statement, it is unlikely that abnormal i&agnetic 
induction would significantly influence tho ehoico boUwen 
Joint use at 7-2 14.4 kv. 


7- Noise 


7.1 There are many factors that affect noise in circuits on a 
joint use line. Soros of then a factors are dependent on 
voltage, others are dependent on current. Therefore, for 
the same system kva rating, an increase In nolo© fro;,j oobjs 
sources would be earpeefcad with a 1.4.4 kv syoteia ©a co»« 
pared with an equivalent 7-2 kv system, while « decrease 
would be expected from other sourcea. The net effect of 
an increase in voltage would be entirely different in dif- 
ferent situations. Therefore there is no reason to oupjpooe 
that noise conditions would be materially worse in Joint use 
at 14.4 than at 7-2 kv. 
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Purpos© ; She purpose of this addendum is to supplett^ub IfflA SI & CM=>690^ 
“ Joint Use of Pol®©" and AMendisja 1 tfearafco with information 
required In 'to design of aerial cable plant In joint use con- 
struction. 


Additions i 

1. SCOPE 

1.1 This addendum discusses Joint us® of poles for poser circuits and 
aerial cable in rural areas. It is Intended to be used in conjunc- 
tion with the MA TS & <3M>9 0 to which it is directly related. 

2. GBWI 

2.4 In addition to construction economies the long spans comonly used 
for rural power circuits reduce cable maintenance costs because 

less bowing occurs than in short spans and less sheath trouble results 
as most of this trouble occurs near poles. 

2.5 MA has established a maxiimra of 60 percent of to rated breaking 
strength of suspension strand as the limit to which the strand 
shall be stressed when the strand and cable it supports are loaded 
with ice and wind in accordance with the National Electrical Safety 
Code (MSSC) storm loading assumptions. These loadings are stated in 
REA TE & CM-611, "Design of Pole Lines." 

Table 1 gives to maximum allowable average spans for plastic sheath, 
plastic Insulated cables of various weights per foot lashed to strand, 
in the HESSC loading areas based on the 60 percent of rated breaking 
strength of to strand. 


Reprinted 2/65 
Adden&m. No. 4 3/62 


SlASiiJ 1 


/UTO3KB3A® MMUM& AVE1UW3 SMLB FCQ AKlillAL 
CASM AID »M®D I&ttDD 8&RAS9 2®fli<W 


lty Orada 

Cable 

Heavy Loading 

, IftCiv :»u 

1 St read 

Height 

Qpms 

®snoioa 

31 a* 

iWfft. 



634 

•25 

325 

3357 

6 m 

• 5 

300 

35 j, 5 

6*4 

.75 

2?0 

3 yi/J 

6 m 

1.0 

250 

3692 

1CSI 

• 25 

700 

5J>b 

ION 

• 5 

600 

6 1*6 

1CM 

• 75 

600 

6551 

ION 

1.0 

600 

6931 


K&diisn Loading &oaOA nq 

jteT^Wd Kit” 



Itanaloa 

JjyOJAO 

fevuiloy 

fejit. 

„ r 



400 

2^5 

400 

2461 

400 

330 L 

400 

2054 

350 

■!3«9 

400 

3149 

300 

3386 

400 

3*21 

900 

'5370 

500 

4509 

700 

5427 

700 

4719 

700 

5076 


---**• 

700 

6306 

700 

5617 


The use of 6M strand is not rscosi^ndtfd far Joint, uo© In fcto light 
loading area where flpone are in the order of 4^0 to 7®0 foot* ^hio 
is because the effect of concentrated loM at mid-span (©pile©** and 
tool ® ), the relatively low strength of this ©is:© strand o&& tin 

large saga required* 


2.6 Tha final sag of cable will be greater tii&a its initial ©bringing 
sag due to Btretching of th® strand dw to wind and ie®. Sto 
differences are ignored In urbun or other short $p&n construction 
but cannot be ignored in long apfluna bocaus© s&g© vary ao Hitch 
as two or more feet between initial and final conditions eTO& *rith 
cable weighing leas than 1 lb* por foot. It io not practicable to 
restore cable to its original oag by pulling slack after ofl Ice 
atom as is dons with open vUra. Conmq,mufol& , it in moQmmy to 
allow initially for sag lacsneaco duo to otccms wb©a dsttrsiulog tbs 
ground clearance and when sM&irg Joint polo @tr©M attecteswb 
points so the initial sag will give* the required Mporatio&e 

from the power wire® in ths rad at tfe$ palm®* 


2.7 The weights of plastic cable uned by iffiA borrowers in aerial plant 
along rural ro&da whs re power line spaae ar® relatively long will 
seldom exceed 1.0 lb* per foot. The data herein &r© limited to 
that required for cablea not much in excess of 1.0 lb. per foot. 
There are many more different cable diameter® and weights per foot 
than there ore of cocaonly uaed telephone lim wires. This mokes 
it impracticable to furnish exact data for all of the cable fliaeo 
comaonly used in long span construction* It 1« practicable to 
group cabli sites of Approximately the Bam weight per foot for 
the purpose* of this addendum* and thereby limit the number of d&to 
sheet* and curves required. Tte data in this addendum &r& limited 
to copper conductor cable® lashed to either 6M or 1 (M utility grad® 
galvanized steel strand. 



HBd 38 & G§*6§0 


2.0 HS& poems' Hm> e®a®fes*uetion in rural ovoos us©a sag© and tension© 
h®m& m "msUJSg ©p@a@." iKpraseed m © fcasuia it iss luliag 
gp&a « AwrfflCP Spaa ❖ 2/3 (Mss. Spam «• Awera^ Span), M a 
g@ 8 ®ral nil©, EB& tew»r«' rural p?« lira® safe® u@® of on© of 
four different pay ©©Musters. Final unloaded cuma of these 
four kinds of conductor® ere given In Figures 6 to 16 inclusive . 
Final unloMsd e®® m®m tte sag after the conductors have "boon 
loaded with wind ©ad is© to the ©mounts ©pacified by the H9C and 
th® load io r«ow©d. It is necessary that the kind of powar con- 
ductor® and th® ruling span uasd in the Joint Una be tem in 
d®si|paing Joint us© for telephone cable and that th® theoretical 
final unloaded sag of th® power conductors b© used whan datemining 
clearance® betwean power and coMumic&tion conductors. In aerial 
telephone cable construction th© sag and tension data are not fur- 
nished on the basis of ruling spans but on actual span length© on 
the ©flaisaption that the cable is de©d@&fed at both ©Ms of the span; 
in otter words it is Maiesisd that tfe® poles do not lean due to the 
loading. 

2.9 Cable suspension strand is placed to definite tensions depending on 
strand site and teaper&ture. She tension la practically uniform 
free deadend to deadend in the strand whan placed; regardless of 
span length variations. After a cable has been placed and supported 
by a strand, the sags will vary in spans of different lengths. 

2.10 In checking the sag that results in a cable span after a Job is 
finished, some variation for each different span length fro® the 
sag curve ©mount can be expected. Th® raaount of th® variation 
cannot be exactly forecast. The sag in a short ©pan probably will 
be less than shews on th® sag curve for a certain average span and 
greater for a span longer than the average. The sag would, agree 
with the sag curve calculated value only in the cm® of a leva l 
section of line having exactly equal span lengths throughout. 

2.11 Cable dancing, also called galloping, stay occur where high winds pre 
vail. Mfesre there is the possibility of this ptencaaaon occurring, 
the cables should b® spiraled around tbs strand immediately after 
placing, in accordance with instructions provided in HSA TE & CSI-635 
"Construction of Aerial Cable Plant." If thl® is not dons there is 
the possibility of the cable dancing sufficiently to cause contact 
between it and the power conductor above It. 

2.12 KEA TE & CU -635 should be consulted for construction practices. 

2.13 All applicable requirements of the H1843 should be complied with. 

3 . &mmm mmmmsa 

3 A Longer span® could bs provided by using b$M strand than with 6 m or 
1084 but this large strand is out of proportion In sins to small 


~ 3 " 
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oablee and costs considerably more than 1GM strand (about 30-35^) - 
It is necessary to Use 10M otremd for small cables in extra long 
span construction where 6M strand would be adequate for short spans. 
This is because of th® considerable sag that results in very long 
spans even with small cables if supported by small size strand. 

J.5 Strand and the cable it supports can be equaled in tern® of bare 
wire for pole strength detsmi nation when using figures BD L 1 to 15 
of Issue I, HBA TE & CM-69O, "Joint Use of Poles." The transverse 
load that will be added on power poles by cable lashed to strand is 
given in the following table of equivalents to ,109 inch diameter 
wire . 


Table 2 

APPROXIMATE EQUIVALENT IH NUMBERS OF 0.109 INCH DIAMETER 
BARE WIRES FOR CABLE LASHED TO 6M OR 10M STRAND 
FOR USE .IN COMPUTING TRANSVERSE LOADS ON POISS 


Numbers of Wires 
°^St om^^di ng District"""" 
Diameter. Cable Only Heavy ‘‘lisdlW '"Idght 


0.5 inch 

2 

2 

8 

0.75 

2 

4 

12 

1.0 

2 

4 

14 

1.25 

4 

4 

16 

1.5 

4 

4 

18 

'1.75 

4 

6 

20 

2.0 

4 

6 

22 

2.25 

4 

6 

24 

2.5 

4 

6 

28 

Diameters stated 

are for cable only; 

that 

is, strand diameter 

is not included. 

However, the data given 

in numbers of bare 


wires is based on the cable diameter plus the strand diameter. 
For example, a cable 0.5 inch in diameter lashed to a 6M or 
10M strand when storm loaded equates approximately to 2 bare 
0.109 inch diameter wires when thesa are storm loaded, in the 
heavy storm loading district. 

4 CLEARANCE AND SEPARATION REQUIREMENTS 

*4.4 Where cable is attached to power poles that also support open wire 
telephone crossarms , the cable should be attached to the poles under 
the lowest crossam to minimize the possibility of open wires swing- 
ing against the cable strand which is grounded. The final unloaded 
sag of cable and strand, especially in long span construction, gen- 
erally is greater than the maintenance sag for open wires in the 
same spans. 
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4.5 Amg the SMC requir«®nfc® tthich ahould be observed we those 
relating to the location of vortical cable runs on pole® » such as 
for underground feeds „ dip® and pole counted cable terminals and 
loading coils. 

4.6 Secondaries on power poles usually are below the neutral wire and 
generally are of such siae that they are installed with the ame 
sag a® the neutral wire. The lowest secondary is assumed to be 
attached to pole® 3 feet below the neutral wire. The data sheets 
provided herein are based on those assumptions . 

4.7 REA TE & CM-690 In paragraphs 4.31 to 4.37 states In detail the 
requirements for vertical separations of circuits at the supports 
and in span®. Briefly stated these requirements are: 

l*. 71 Minimum vertical separation at the supports between telephone 
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circuit;# ana power conductors of less than frfQQ voltri toetw® 
conductor e Is 40 Inche©. XM® iuclu&as separation from pawi 
transforse&r©.. 

4.72 Uiniauffl vertical separation at. the support® betweeu teXephos 
circuits and power conductor* of wore «.t«nn $700 volte betw& 
conductors 1© 6-0 inches. 

4.73 Minimum vertical separation In a^Mans between telephone cir- 
cuits and power conductor© of las© thou 8700 volt© b>atwaa8n 
conductor© ia 30 Inches. 

4.74 Mini®#® vertical, separation in span© between telephone cir- 
cuit© and power conductors of more than 87OO volts between 
conductor© is 4-> Inches. 

4.75 Other requirements are th*4 (l) telephone circuit attachnen 
on poles sha.ll be. adjusted so chat at 60*? and n<o vital, no 
secondary (0-750 volts ) shall hang below a straight. line of 
sight between tela^tasa circuit att&etow&utia on adjacent pol 
and (2) no power conductor of more th>*.» <50 volts shall be 
lower than 30 Inches above this line of night. This applie 
even thoxjgh a neutral is below the power conductors. The 
neutral in this case is covered by paragraphs 4.71 and 4*72 
above. 

Itoa miniauBi pwradsBlble ground clearance for power vires along rc 
In rural areas under HSBC rules usually Is 16 feet basic, but thi 
may be reduced to 15 feet basic where the ground under the line r 
will be traveled except by pedestrians. 

CoBBunlcation conductors (including cables) require l4 foot b&slt 
ground clearance in the same rural areas hut may be 13 feet basil 
if not overhanging traveled portions of the road or 8 feet basic 
where the ground under the line will never be traveled except by 
pedestrians. Data herein covers basic ground clearances of 8, 1< 
12 end 14 feel for telephone cable and assuages 15 foot sdnlnun p< 
wire ground clearance. 

RBA TB k CU-635 includes strand stringing tension and sag data ft 
20®, 60* and 100®P for &i, 10M and 1&4 strands . Figure 1 herewi- 
gives strand stringing sage at 60* for 6 m and ldi strand. 

Initial sag curves at 60*1 and final sag curves at 120®? for cab. 
weighing .25 to 1.0 pounds par foot with 6ht and KM strands are 
given in Figures 2 to 7, inclusive, fear the heavy, aadiun and Li, 
L o adi n g areas. Bj* 120*7 sag curves are given because this give 
the greatest aags that axe likely to occur In hot weather. 


GMMMm 


5.3 ybsire two os jjnujpa csbiee ®r« attaches to a g&mg pel/® tluggr ©tall to 
on the e&m &im of t,ta poi® to cosily 'SMC cUsMag @g»c© 
requirements. 

5 .U Cab las preferabJ y stall b© atteetatl %« the off tfesa pol© ®® 

the posMiy tuswrerai vsre. 


6.3 The requlrmaetsts of Mfr 4» ft Grt*fliS vl (ssM& ^Arcuit j?rotaetion M 
ehoiUd be ctsepl i*»ii with. *w brief,, these raitulrwueota ur® that 

cabin sheaths Off shieM© foe bonded vo Sta M® of the p®r sprats® 
via tbe support atruM aM a vertical $©1® ggrowiasS wire (l) at the 
beginning and «Ki of bta Jot at usw; motion ; (2) at one mile Inter- 
vals (if the Beetle® is iraor© ■'!*&» .*_- 5> ml lea In .length); and ( 3 ) on 
every electric supply pole thut carries a vertitajl pole ground wire 
to which ie conmetffld trsmtamamj. capacitor®, car other type® of 
power equipment that dxw Iteid. uMasr eoalltlota© . ia 

addition to tta ®&ov® ^%madlxsg “foassto tabLut ahsath or shield 
should ba electrieaD^ cossmvetM to* the eewiaml office grossed. 

XMMXmVI COOSftlMTIGK 

f.h ' MA W h C "Inductive Coord Artafelou - ‘felephoaa Circuit Sole© 

Dus to Induction iron Hmetric Power atauM b® consulted 

particularly as to 'the ral&tiw writs of cable cm joist pels® with 
power circuits wwm table mi a pole lie® «t M#sa®gr Es©p@»ti«m 
frea the power line. 

wxmmlc oomummum 

8.$ Where more than » poi m p®r acQo require m pole imtwt® 

to permit Joint m@ for cable , the project i« dd&tful ©oesosicsiAly, 
Coat utudlsis* tbkm id bts mM in any went as outlined in 3SS& ffl Is 
(M-SO 6 ?, ^ft'epawtSosu af ftr»a tow^ Ba/sigs," tad JH& W & d§“ElB p 
0 Plant Aams&i Co&t Data for System Design . M 


Bsmss 


9.6 ^elapfcoae Jlnssasan shouM not wnA %m power ®p*»©e above cewsBaitatioa 
space on Joint mm poles. Vertical, pole ground wires on electric 
supply poles that are iatereeo®»«r&tsd to transformer® c «• capacitor 
basks should be ccmnectM directly to the power ®yei am neutral. 

Its® trtasfasmr or capacitor tank® etouM also have direct cssmsc- 
tic®® to ths jum aystea neutral* At such loc&tic&s viaia&X iasp@c- 
tioo frees the &rom& should ba h&tom &UsM&$, to @®e@®t®ia 
that ths vertical polo ground wire is actually eessffi&et@d to tfes 
neutral.. If it ie aufc ®cffii®gset®d.‘ tM«T53T eteawM ta s?apsrt®a to 
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tbs powr company and the wire should b® regarded m energized. 

Th© polo should not te touched or cliiabsd by telephone lineman 
until the condition has boon corrected by tbs power crn gmy 

9*7 Whan suspension strand is installed it has such less sag than after 
cable ia placed on it. Power wires have considerable sag in long 
©pan rural construction. Consequently, it may be necessary to 
attach the suspension strand temporarily at a point below its final 
attachment point to prevent contact with power wires above it on 
the sews poles until cable is placed on the strand. The temporary 
location should keep the strand at mid-span below the lowest power 
wire attached to the poles aoove the strand. The temporary ess ana 
of attachment can be by driving jag bolts into the poles or by 
placing other suitable support oardwiiire at proper height to give 
the temporary clearance. Washers can be placed on the bolts and 
the strand can be placed on tiie bolts between the washers poles. 
The strand then can be secured to the poles with .109 inch steel 
line wire to hold it-te.upc.rirUy until after the cable is supported 
by the strand. The strand anti table then can be raised to the 
throughbolts and the strand attained by three bolt cable clamps in 
the standard manner. 

9*8 The curves of sags for strand only and for strand with cable in 
place can be used to determine the temporary location of the 
strand on the poles. For example , a 6 m strand when installed 
will have about 2.5 feet of sag in a 3^0 foot span at 60°F. A 
cable weighing .5 pounds per foot on this strand will increase the 
sag to nearly 5 feet. Therefore in this case the strand should be 
placed 2.5 feet below its final location, assuming that this point 
is to bring the cable at jaid-sppn to a point 30 inches below the 
lowest pole attached power wire. 

9.9 Safety considerations dictate that cables be lasted in Joint use 
construction from the ground rather than by a man riding the 
strand to handle the lashing machine ■ 

9.10 Strand should be grounded at all times during installation and 
permanently bonded to the neutral power wire immediately after 
stringing. 

9.11 In long spans intermediate poles between power poles to support the 
cable but not the power wires create an electrical hazard and should 
be avoided, 

9*12 Telephone linemen may make bonding connections to vertical pole 
ground wires in communication space on Joint use poles. If no 
vertical pole ground wire exists on a pole on which a grounding 
bond is required, sufficient bonding wire to reach and connect the 
MGW shall be left coiled and taped two feet above the cable . 
Attachment of this wire In electric supply space on the pole and 


~ 7 - 


CLBtllia e&Mig m'd)n^ka':3^ 


5.3 Wfeaxsa two os mawi cable© ©.nst attatobad %& a. $s>J& ttojgr ©toll to 

on th& n&mi &im nf the go3© t® eoa^ly witlito SB®® eMAing ©pac© 
requlr^iintw. 

5«4 Cable a )^f©mbjy to to tto mmte <e& the pol© m 

tbS pOrM? tofeiWt£i3si V!i£®< 


6.3 fbe raquiavwiMhtrt of ffi ft {Sft*8to, ‘‘‘isMbie Circuit 

should fea eca^li*ft& usth.. »n brief,, btoae m p® that 

cable shaaths 0 r sM&Ma b® va> ito M® of tha power aye»ta» 

via the auppctYt etr&nd and a •wrtleal pole (p^cml wire (l) at the 
beginning sad easi of tto Joint utfci: section/ (2) at one nils inter- 
vals (if the Beotian i® ;«o&\fe *.&*&?* £..;» adlest in ten&feh); ©nd (3) on 
every electric: wupply pots tiii.it cswiefe » wertlcs^! pole ground wire 
to which Is comsaetsd. tvuaaforwrM;. a^^itoir© , or other type© of 
potmr e<4uljw»at that drm load mwauh ammx Zismml eoalit.lona . £n 
addition to tto esteem grounding taute fcha eabLst @h®ath ocr shield 
should be electrically aosssmetod bo the central office grmaasd. 

m mwm c<mniMi r tw 

7*4 ' HIA IS fe (34-450:, 63 IMuctiw<s Coord iwafciou - ‘felephoos Circuit @©i@© 

Buc to induction t^m Hactrie Power Mneej, 6 " ©itoulA to eotasultad. 
particularly as to the relative writ© of cable ©a deleft pel®® with 
power circuits versus cable m a pole lias «t ©©familcm 

from the pom r lias. 

menste cmmmmtm 

8*5 btore nare fctow 'ton palm per sd'Xa xaqulm mpA&msmsut eg* pole InMi 
to permit joint use for cable, the project i» doubtful ©ceaa^Lc&Uy. 
Cost studio!?; »te«i\d bo wk in any (want as outlined in H!& ® % 
CM-SO*?., ai m\ ftr&a Cwk% SSettid®/" ®»d H1& SB & CM^^lS, 

H Plant Annual Cost Data for System toaign." 


BJUm GOMffimM'Sb't* 


9*6 Itelaphcaa shouM not tfork in power «p»ce ©toe® eewMie&tion 

space cm Joint use poles. Vertical pels gramd wires on electric 
supply poles that are Intarcom^ctod. to Imsssfor^r® or capacitor 
basks should to connectod directly to the power ®y®t ®a neutral. 

tr^sfomsas" or capacitor tesak® ahmaM alee imm direct eonme- 
tioas to the poo*? &g@Um nautml. At such via«ml impac- 

tion frcaa the ©yoaa^d ©touM to wM before cilMdns# to nstortoln 
that the vertical pel® p'osssd wire is actually eonmetnd to tto 
neutralc If it Ja «r#fe to snptotod to 
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tto pwf®r and ths wire Miould lragsjrdfid a® 8M]fgl zoA - 

2 h© pole should not b® touched or clisabed by telephone linemen 
until the condition has been ccmvseM by the power company. 

9.7 When suspension strand is installed It has much lea® sag than after 
cable 1® placed on it. Power wire® have considerable sag in long 
span rural construction. Consequently, it may be necessary to 
attach the suspension strand temporarily at a point below its final 
attachment point to prevent contact with power wires above it on 
the e&s&B poles until cable is placed on the strand. The temporary 
location should keep the strand at mid- span below the lowest power 
wire attached to the poles aoovc the at, rand . The temporary means 
of attachment can be by driving lag bolts Into the poles or by 
placing other suitable support nardware at proper height to give 
the temporary clearance- Washers can be placed on the bolts and 
the strand can be placed on tne boLts between the washers and poles. 
2he strand then can be secured to the poles with .109 inch steel 
line wire to hold it- temporarily until after the cable Is supported 
by the strand. The sti and and c able then can be raised to the 
throughbolts and the strand attar wd by three bolt cable clasps In 
the standard manner. 

9*8 The curves of sags for strand only and for strand with cable in 
place can be used to determine the temporary location of the 
strand on the poles. For examp te , a 6 m strand when Installed 
will have about 2.5 feet of sag in a 300 foot span at 6o*F. A 
cable weighing .5 pounds per foot on this strand will increase the 
sag to nearly 5 feet. Therefore In this case the strand should be 
placed 2.5 feet be lew its final location, assuming that this point 
is to bring the cable at mid-sppn to a point 30 inches below the 
lowest pole attached power wire. 

9.9 Safety considerations dictate that cables be lashed In Joint use 
construction from the ground rather than by a man riding the 
strand to handle the lashing machine. 

9*10 Strand should be grounded at all times during Installation and 
permanently bonded to the neutral power wire immediately after 
stringing. 

9.11 In long spans intermediate poles between power poles to support the 
cable but not the power wires create an electrical hazard and should 
be avoided. 

9*12 Telephone linemen any make bonding connections to vertical pole 
ground wires in communication space on Joint use poles. If no 
vertical pole ground wire exists on a pole on which a grounding 
bond is required, sufficient bonding wire to reach and connect the 
MGM shall be left coiled and taped two feet above the cable. 
Attachment of this wire In electric supply space on the pole and 
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Jjoa&iag District 


Cable Ground CLwrem 


8 feat 


Ground 


Ifivel 


Power Pole 


Pole dess 


Glass 6 


Secondaries 


Power Wires 


Power Wire Configuration 
Voltags 

I'ropoasd Suspension Strand 
Ruling Span Xnngth 


k*?/l 


SiaggX® VlMm, 2 Wlra 
7200 volts 


Solution i 


Step 1. Qtbk Wai$L§ * .@09 U)< per tout. Caa»lte it to be ,25 
U». per foot. 

Step 2. 3M>Xs 1 eteow® fctat ttei® 2$ ps*. 22 ga. cabl® can be used <m 
SH strand far average sp®M to 325 feet in heavy loading. 
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Step 3. Power neutral wire point of attachment above ground on 30 
ft. pole is 21 feet. 

Step 4. Power wire final nag in a 300 ft. span where ruling span 
is 326 feet 1® 3-5 feet (Figure 6). 

Step 5* Initial sag of .25 1 b. per foot cable on 6 m strand, 300 
ft. span, heavy loading, is 3*5 feet (Figure 2). 

Step 6. Final sag of .25 lb. per foot cable on 6 m strand, 300 ft. 
span, heavy loading is 6.0 feet (Figure 2). 

Step 7- Because the Initial sag of the cable will be equal to the 
final sag of the power wire (3. 5 ft.) the cable can be 
attached 3*5 feet below the power wire point of attach- 
ment. This point is £1 minus 3.5 which is 17*5 feet 
above ground. 

Step 8. With the cable attached 17.5 ft. above ground and final 
cable sag of 6.0 ft., the ground clearance at mid- span 
on level ground would be XI. 5 feet. 

Step 9* The attachment of the cable can be 3.5 feet below the 
point of power neutral attachment per Step 6 above. 

The cable equates to approximately 4 open wires per 
paragraph 3*5* The 4-7/1 AC8R power wire diameter is 
.257 Inches (approximately .250 in. ). Reference to REA 
TE & 04-6 90, RD Figure .Ho. 2 for "2 power conductors" 
and "4 communication conductors" can be carried safely 
in 300 ft. spans by a Class 6 pole in heavy loading. 

Example No. 5s 

Conditions 1 


Cable Size 

Loading Area 
Cable Qround Clearance 
Average Span Length 
Qround 

Power Pole Height 
Pole Class 


75 pr., 22 ga. plastic aheath 
and plastic insulation. 

Medium 

8 feet 

350 f««t 

Level 

35 foot 

Class 7 
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m & cm»690 


Secondaries 
Power Conductors 
Power Configuration 
Voltage 

Proposed Strand 
Ruling Span Length 
Solution 


Mono 

4 - 7/1 PSjffR 

S.lngl © Phase , 2 -w.'e 

7200 witt} 

6 M 

to 5 foot 


Step 1. Cable Weight « .504 lb. par foot. Consider It to be .5 

lb . per foot . 

Stop 2. Table 1 a bow® that 75 pr * P 22 gauge i . *5 lb) cable on 6|4 
strand can be used for average spans up to 400 feat in 
medium loading. 

Step 3 . Power neutral wire point of attachme.it above ground on 
35 ft. polo is 25.5 foot . 

Step 4. Power wire final sag at 350 feet where ruling span is 425 
feet la 3-0 feet (Figure 1?). 

Step 5* Initial sag of .5 lb. per ft. cable on 6 m strand,, 350 ft. 
span, medium loading to 6.0 feet (Figure 3 ). 

Step 6. Final sag of .5 lb. per ft. cable on 6|4 strand, 350 ft. 
span, medium loading is 7-75 fleet (Figure 3)* 

Step 7 . The carle must be attached to the pole at least 3*5 feet 
below the neutral wire. Because the initial cable sag 
(6 feet) is greater than the final sag of the neutral 
wire (3 feet j the cable will not violate the 2,5 foot 
required separation, at mid-span. The cable attachment 
point will be 25.5 lea® 3°5 which i® 22 feet above 
ground. 

Step 8 . The cable final sag of 7*75 feet mean® its final ground 
clearance will be 22 minus 7*75 whirh is 14.25 feet at 
said -span. This fulfills the 8 ft. desired ground 
clearance requirement. 

Step 9. The point of attachment of the cable will be at 22 ft. above 
ground which le 3.5 feet below the neutral wire attachment 
point (call it 4 feet). The cable equates to 6 open wires 
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per paragraph 3*5 in the asediusa loading are®. The k-7/l 
AC83R power wire disaster la ,857 in* {«fipr<atla»tely .250 
in, )• Baferenc© to flection 6 90, HD Figure Ho. 7 for 2 
power conductor® 1 * and "6 telephone conductors" shows that 
a class 7 pole will safely carry the combined load In 350 
ft. span® In the Mdlugn loading area. 

11. &PAKB30 QS ? JOXf® US® UM 

11.6 Inference should be wade to the S®A S & CSS-690 paragraphs under 
this heading. In this addendum ih® staking tables are given in HD 
Figures 99 to U8 Inclusive. 
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[OTJSi The data ohaoa to t h l • l«bl# refloat iho f«iA©eifie bsaie Bl»iiaaa r oqoi rsB©» 6« J 
40*lecb a 1 tt i n u« separation at pole bet©*©© naotruJi or o©coe<$«r y <aad highofit tolopbooo 
^«ei table* da not Auelttio «oy can o Ad© r« t i oa of aAaAou© aop<ar<fl4A©& 

1 povar oqeipaaat Aft oewfttod «fl polo Ui#o tbo BfluUfli I . 

14 «paa *ep<sr« U*» bottfeea bi^bnst toUpbeea coadttoftoir esd ee&tffal air 


% aoaoadar&oo ftp to ?60 ?olu ®»© iataltaJ. 

' on 8EA peio bond gob f Agtir« t ieao ©Alb e«i*tr«l 9& b®i®o 

• ooapyitiQ « poolfcAoa at top of pale flfid l©«#st eersas^ary 9 
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rr 


L&ftR P 

OMR COSjD. 

asvmt 
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IKtOB 

6_jL.fi 




RUU«a SPAN 


LOMH PG©W> 


RiHlHfl I 


u ma pow 2 r c 


|Uf QAt 



SOT f 8 r The d*to «ho«s in thin lablo rotleot lb* fallooiog basic oloioua roqttl r • ««■ i o 

1 40*lnob bU1«ub separation «i polo botvoen ooutroi or eoaondary «ad bl^fcoot telephoto 
oooducicr <Tb««« tablet do »ot include any cooe Idora 1 1 am of slnlaua oopofotioBi re- 
qul rcioa t« «fc«n po«*r OqulpBoot id Mounted ok polo boloa Ibo oootroll. 

1 10-loah bIh Uub oldepaa eoparatieb botvoeo bigbaet t e Upkoso oeednetor or* oootral «r 
eeeaodar loo . 

9. Li»* of eight rule «koo eeceodorieo » P to ?$4 telto aro lavolooil. 

4, All oeporotlaea ore baaed eo RCA polo bond ao» i igu r« 1 1 on * with ooutrol 3 S foot beloo 
polo lop abd phaao oltee occupying a poailloo at top of polo nod loooot ooooodary 3 
foot boloo ooutrol. 


wts :*w*4 n 
















































■OTI't Tha d#tc D k««a i» tbU tabl* rajlact tb* follows* baeifl #»»*“«« f *9* 1 r*®«e * 0 1 
I 40-i»eb aUioua aaporatUn 91 polo efiatrel er «»«0»<4flrf «»4 blfbaet laiopbaa 

courfocl*? (Tbc« i«bl»e 4® not 1 act 1 ado 00 ^ o«»«i4orat ion «f ©iai®«» eapaffflli©* r®- 
4 uir«ae«'a vba* p®**v oquipeest la 0 ® nntod «□ pole k*l*9 lb® naatrftl)* 

*• a&Ainus al4«pa» flops?*!!©© b«to@«B bigboot uUpbDB* flaaiaator «»4 »e*t»ol *r 

aao«a4criat, 

9. Li®® «{ »!©bt rwU «b«B o»6ie4ori«fi up t® H® *«ite era lo<*alv®U. 

I « 411 O«por«li*ea er® b-oaod ** BB& pole boed ao© ? ig w re ft l en fl oltb noetrdl 3J4 f®»* bal»v 

pal® tap «»4 pb«a* air«a oaoepfisp « pasltias at top of pole «b 4 l®»©»t o©««a4«ry 3 
fool b«l®a aeuiral. 































H0T(9t Tbe dete itk Ibis l«Uo reflect th« foilseia* bealo Bialaue roqu 1 r o ooa t * 

* i^'iiob eiaiaee MparaiiiB Qt pal* b#t«e»n o»vtr«t • r eooeodary and blfbeet telepboee 
o«BdnoUr . (Tbeee table# de aet iaelud* any c ee a ld*/a t lea of eUieue asperat l»s re* 
qalreeeat* oboe peeor oquipeeat la neuatacb or pel# leUi tbo Beitlral) > 

1 >6'fte«b BiaiBMD Bldepea separative beteeen kiybeet telephone cendootsr and eeutrel er 
eaeoadar I •• . 

3 Lis* «f alabt rale ebon aeeeadarlea ap te 756 volte ei« Involved. 

6 AU separation# are based u ftC A pels head eea f A?*r e t l*e * oitb aeatral 3^ feet bele* 
pels tep «ed phase vires eaeppyiej a peeitiee at top of pale end revest eeoeaderr 3 
feet beiee eeatval. 

- ., — ^ 












































, . 8«0Y»ie* poboo scasosioo 

veanm etPAumH faeu* wo mamas taostramD ( „ 

ess m anereie wt u nss - J^et I 

SMiSm ga» *&*S±H g 0 kO v lI^lL^^S 

<*am 175wm.iwo a ran 22 ^ aui i^ oipah 1^4 ^ jl ih c> 3 pAN ffijj.wuiiao a**w huiuc span 

a ™ toe??* posan coao main possw co?3> lour pqs2f> comd lob^a cono uwsffl po^r coho 



a Tfc« *«" oh««» Lb tbia t«bie r*lla«j| &fe* folioalo* boilo r a qu i ra •• a i • * 

Q-iaoL oiilcuu aoparotloa a I pal* aoutral or aacobdorr ail<1 blgbaat t^iopbea# 

oadvctar (Tb*i* tabl«« do a«t laaiudo Day ««« a i d 0 *«H i o» olaioua aaporotloa ‘ 
t)lr«0«at0 oba* po*»< ©quipaoat la eauetad as polo bolt* tba aautroil 

0-ibofc ttifiiaufi atdapae eaparatioa bApbo«* talapbooa conductor and ooottol tr 

• O ««4« ff i « A 

)»« of «l«ki rul« aUa »«caadariea «p to 7*0 ««lti «ra iovoAvati * 

U «t U«« «r« boaod *0 HEA pola boed c*» f i gu r « 4 A ora «A tk aoulraA 3JJ f •« < beta* 

»i« tap end pboaa ol r«ft oc^upyiog 0 pool (loti at top of paio «»d ioaaot s#co*jlary 3 
tat baiav ltvW«l urw lh Nn 
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AUl I NO #PA« 


LO^aa po^a coao. \ 

| LOWfl PO&gfl COWS) 

atUTOAi 

! 6QC0OOA&V I 

[ llOUtOOL 

1 8IC6MP00V 


v&vsxnxizai 
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fiUtl^Q 9 PAN | RULING *PA* 



Tb« <iot« o b o • n let tbla table reflect the following baale alaleo® r *q« i r « bob t 0 2 


40-ioch alaim* at polo betveea Rtuuol at oeo*a4*ry «»4 higboot toiophoR* 

co&daetor. (Tbooo tab loo 4o act JLnoiuda any eea b | 4or a t A • » of oiDittau eopcrotftoa to* 
qulrQ««Bta vbaa po«9r *qulpae»t la a«ua(«4 o* pal* bil»® tbe iflVUfll) , 

30- itch alalia* aidopea eoparetle* boteoea hlghoet toiopbooo c**4»ator and aaatval or 
6*00*4*1 loo . 

LI** of § 1 9 b t rule vbaa oooendorieo ap to 710 volt* ore iavolveJ- 

kll aaparatloao or* booed or REA polo bead 00 a figurot lou* oitb neutral $% foot *•!•« 
polo top «r 4 pbooo »lr*o occupying * petition «t top of polo «»4 boooot ao«**4orir 3 
loot bolo* Roatrol. 





























• *TUt Tk. k... . .1, . .|>U r.n.ct Iks I.1U.IM k««l*> «• 1 

1 40-1. ok .l.l.u. »lr , • Ml. k.tim or iM..4«rr «ad klfk.it tolopboao 

og.dg.i.r . lTk»»» lo.lt>. i" «•» ioelnAo «0)r «n*“*'"*»* •* eialn«B •oparatlOB r# * 
a.lr..a«u «1,«. pua.r r qukpr>.l 1. noualsd «n polo bol.o tko «ot»*r«ll. 

,1,1101 ald.p.n «tl.« kiu.ia klyko.t tolopkono as* 4 ««t»r end aontral or 


• rd.ri.o up »• »M oolto «»• laoolooal. 

polo bond •*tri|«rkll.u silk ...krai 9JS f««« boloo 
'lay a position <tt of ftlo aad ioooet ssaoadar p 9 


















BOYgdt The data a Hood U this tahlo srsfleot aho foilouLiag bool© alalsiaa roqul r#s#M t« : 

1 €0-ioofe niaioua ooparotloo at p©A® Utuaas aoutfeA ®? ooioeadery aad h&gboot taloph© 

coadeetfii. {Thaeo tdbloc 4o not lacAuda oay «©n© Ido ffe t A asft otf Mi&k&eia oopofotl&t ro- 
qulraseMc vbo» pooor eqoipneat in an poA® MIcb tU Qontifli) . 

2 30'laofa alniauft nldepoti ooparatlen botwaou bl^bost talapboao 4 « * aad eeutrtilA 

a VOOtidt 17 1 oq , 

9 LUfr of eight rula oboe o coo tide p 1 oo cap to ?S0 ooltq ov® . 

4. AH soperaa io»* ar« baaed or REA polo hood ooa f A f vr a fe lose «Atb aeutral $% loot bela 
polo top &*4 ptHiao Qlree occupying a peftit&oo at top &t pole <a»d boaoot veeesdarr 8 
foot holow neutral . 

JMtam. 


















wamAi. fimatmu v/ieua fob racpnoue udokiojilo L ‘ > * 0,t ”* 0,8,nies j 0 ”V i ' 1 '“ e '“ 

m ascv nic ppie u iis_s Feet sii&Sw 

»»o pro tool 01 plowed, uoo .* 

**teiaflfcgttJauaaBegs^ 

jehjh BSP AQiafiog ft y PQjn o.g^eOLL.PO MH flguvcin atfe T.ftk SgflgBj 

QULltiC « UUti Q 0: ^4, IMP SPftM I flUl t HQ 1 CJG " *" 

LCEfiS *08? fl ec&j& |LOW PQWgff COUft i 10«U POttgft CO»4D . ( LOW PW3EW C<m9, jTtflBfcn POttctn COMD 



BOTK9: T b # dots oho&c id lbi« <abl* ro fleet »h« foliooiotj basic aialouo roquiroaaota 

i 40<idob alnluuo t«paroMoo <M polo b»t« 9 «a osttlral etr oocoodory «*d blghoat ioiophooo 
conductor 17fc«ee tabled do not loelud* <Jay c on « i d 0 r o 1 1 o» oC al&iauf) ooparoU oa ro- 
<t o i (► o fl * u L * vhoo povor oqulpaoot id aouatod on polo boloo tt»o aoutral), 

9 lO'lach aislBdfl »td*pofl aopavatlon b®tc**o bigheet lelaphoao conductor «ed %&ufr<il ® ir 
»««s«d«r i«i 

9 Lin* of oitjbt ru 1« «h«& »«coadari«s up to 750 volu ore la«di?«h , 

0. AH i»par«i loti) or* ba«*d «o ft£A poU b«dd coo f i gw r o t i o no «ith eoutrol 3^ foot bai&g 
**!• top «® d p ha 0 « oiroo ©c-rupylog u pneltlas 4t top of p«l* oud iavoat aoooadcrp 3 
foot t»alo« oowtral 
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flOTIBt Tli* dele bHovq la ihle table refleat lb feileelag baaie aialatto isqulrsAOiU i 


4 0 - 1 aob BlaUvB separation at pel* betvoea neutral Of aeeoadary aad blgboet talepfeo&e 
coadoeter. (Thoee tables do net laeludo any aoeelderatie* ef elaiaeti separation rt* 
eelreaeaie ebea power e^ulpaeat la neueted en pole below tba taut roll . 

30-laob aieleue aldopao aeparatloa betveea blfbeet telepbese aeadfteter «»4 eeatral er 
eeeeede visa 

tie# o t elfbt rule vbea oeaeadarie* ep to 760 volte are levolved. 

All eeparaileaa are bated ea ASA pole bead oea f igure % lees »ltb neutral feet bo let 
pole tap and pbaee eiree ooaupylaf a peeitlee «t tap ef peio and beeeot oeeeedary ) 
feet beiee eeut r a 1 ♦ 


WjD^Ft * 7 
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«0T(«- T». <U<« «!.«..» lo 'fcM tobU ,«Uoc( «h. 

1 40 iach »UIaub saparattoB at pola ^ 

.»... ... ...i— ... •> ....... •«•«••••■ 

— -••• • *• ... ....... .. 

t 30*l*eft 8 IaA*u* »W»paa •aperatlon »«*•••» 

•«coadarl*n . , ^ 

•, LI .9 .< .t,kl rul« .h.« ..o.M.rlo* UP *« ’50 ..!(• «r« l *’*‘**" . . S J, f „, 

4 *4J ,.p.r. i... o». bo..rf p.l. co*f i««».»iCbo »• «»«» »* ! 

Mi . m, «« P»«. <*« «op .f M». «• «"» * 

last fc.U. E0«F.lij?,^a..jlQ 







































m j coao 


I oseoaOAOv [ wiufOAt. I ottecaaonv I mut&rt*, | oaccaOfiBv I ftCtiTOM, I decora 


MWI 


BO T CO i Tb* 4«i« obova In tbn tobi* f « f 1 uoi th« following b o a i c etiniauft roqui r«tt»uia 

i 40-ioQb alaiauo sepqrdtloft «t pol* bftkoo** aeuUal or a«c«Etiar; ««d blgfaeat mlophoft* 
ceodootor. JThoos t<tbl«A do aot Uoludn any cooa-idorot last of nl^Uun nope r 4 1 1 on ro* 
<luir«ftoBt« oboo p*»4r «<|u4pii«at i* aountod on polo bole* t bo abuttal). 

1. 30-ka^b oU(«ua aidtqpao ooparotloa botoeao bigboet ttaiephoo® conductor and abuttal or 
•oeoBdorloo 

3. Li»© of eight rule trkoft foo»a<t©tU 0 up (o 7J0 **Jto pro Uvolvrh. 

4. AU oqpamtloBB am boe«4 «• RCA polo bead cob f Igitf a c i osa bi U ooutral OS loot boloo 
polo top ood pbooo mrofl occupying a pool tio« at top of poko and lowoot eocondory 3 
foot boloo Btutral . 
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aOYfOl Tb* date pU*b Ao >hA® i«Mw irofioot fcfe* ?oAJ<* 04 fig bsftio eAsAtttt® P©^A ? © \ 

1. iO^ftob aiets^o a«p«rot Un at p o A 0 bi)l\»«4B B0yttf‘*A os* aoes&d&Fp bA$fe&a* 

conductor. tTboeo tablao d* mat include «ep ldftr<0$ Aon ft? wAsiAfcas loft VD* 

quU^pBiU afeta povor equAp&Qat A 3 wouiiUtfd «>a p«Ao &©Aq^ tb© l « 

* iO lack ala layi aldepaa «©p«naUoa tosfcQ©©© bAghfcM o©adu«*«if $ 

*•© ©adar A 9« , 

9. Li©* of olgkt ruio «h®a fit) 0 Qad<ar I 941 up to 980 goits <a?t& AavsAvad* 

i* Mi o«p«ratie*a vv* b««#d ob pel® Wad ««&?&gu(ru U$e,a feMb 81$ 

P©A* top *$4 \>har>Q oitoo ooo^pyit&g « poumoa <at top of $«&& aad 8 

f««t b«A»V BfilttrAl. 
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I. * 0 -l.ok •!•(>• *»« P* 4 * *»•'»••» M . . , , HlBlaos • •*«■»».« »•* 

qu t« • I • P***« *• ■•“■*•* •* * t#U*k*»o «bb<Hb».» a.4 ■•.«.«» •» 

1 . j*.,„h •»». *• .H.p.. ..p.r.U.. ft.*.. ki»k..» t.Upk... «...«* 

*. Ubb •( • !«« r*»* oh*. • •••«4 .Hbb up «» T»* *S »••* *•*•* 

4. AH «Bp«Kt'l<.. • *• b««.4 •» AC* f** 4 » * 1 f u i„ Mi * «B0B.4«ry » 

!•■( b«i*« Rj>yi H^nro Us. 
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r«*. Tfea 4eta t»b*«a Iq tUo tabio roMoot «bu following baolo nialauft r oqu A roaoxi * o * 

40 looh a 1 a i au o o«fior Q t loc at polo ooolirai or aoo&odarf anti blyheot toiepbos® 

condtu; inr (Tbnoo tabio*) do aot looludo Qfjy o oo o i t\ a r a t io w o i oiaiaun o«par«4iaa 
Sjul r«eob te rboo po««r <9<jt*ipB«Afi 1 v aowatod oa polo bfilo® tb« o*uirffll). 

»0 iBofc AUlnuo oiUop«w 09|>aratUa botooen faAgbeat tolopbono ©ooduotoi o»d BOtitraA bit 
aorutdarioi 

Ll*« o| Algbtt r u t « ehoa a©u oada* I® o up to 7SD volt® ar« Ibto1»«u , 

Ail oopavoi l«»« art teoood o» RICA polo bond «©o ii qu r a A loe« ®l*b Sfc b®i®» 

pole top a*d pb<m« ecoupyA&q « pouitioo at 4op of polo oa<S loooot eoeaadflrp $ 

foot boloo neutroi . 




































BOTKt: Tb* d«ta ihotn in tkla tobie reflect tbi following basic la Uin«s roqui rdotn to 

1 40» look aielaue *«par atisi at pole b«t«»*n neutral «r secondary and highest telepkoe* 

cftadvctor (These table* do a«t include any c on e Id® r a t A • * of oinlno& s«paiatlo» r«* 
q^i r*a*» (« whan p«v*r equipeoet la nouatod o« poi* bale* t bo neutral). 

* 10 *le«b «L«Uua nldepae joponUon bateoen Kigbeet telephone conductor and a*ytral • 
••condar 1 ee 

) Uk« of eight rule «k«it i«oot>4«r 1 «b up u ?S0 voitt are Uv»l v«il . 

* Ml •operation* »»* beaadi on AEA pel* hood configurations «1 tk stHlral 3^ feel bo Ur 
p*io lop aed phase wires ©c^up/L*g a position at top of polo tied lonoat secondary 3 
fast bole* neutral 

_ _ aiHSlsacftja 





































■ o pd uc ( (it < /jb i t o Jo I a fj f n rtny co^jpl^^^fltloo of © i a t a mis ^ ' 

aft'*** ^w®r «<** < p*<*& ** nt'iiu.ftfJ ** pel* boio* 

t )G-tftdk nUluu» oldapett *«y>ar a t 1 «/» b*$***« highest t»A*pfao»* co^duot*? attd eamrtfl • * 


»oo*ndo r Ifro 

• l»i*« *( bI$S* kuJU> ofc^ft i o J >* *»w o ?40 toil* <ir« lav*!*®* 1 

4 $ | V 4 0^4 f b j j ^ j k >j iff 1 /• A a * :t ft 5* A K<<?j* ton«utt notelLj ; J 4 iflllifl'8fi t ff l>© 1*8 

c)0«! rtoft > uitoA »ort*Kjpv 4 »<j a puaitittM at icp <? f ^«A# dtid Amused soooBdnry 3 
It* t b«l«9 ' <« * 


JfDaEMpamJKwSa 


















dOYKQ. Tfetf data oboa* In tbits tabi* f O ( Uot t h « following baalc oini*»«a r«quUfia«»U 

1 40*iacb niolega ««porot Iab at polo b«tva«n nvutrol or flodondary aod hlgboct talopboBa 
oouducUr (That* tabloa do aot lnotud* any a on a 1 do r a t i a# of oioloua ® *prj r a 1 1 o* r * * 
quir«» 06 U Ohio pow#r oquipeoot X « nouatod os P«Jt* boloo th« asuiroD, 

2 JO-laoli alBlnua aldopao separation botvooo blgboot toiopbooo conductor «ad Boatral 09 
oseoedtirioo . 

3 Liao of olqbt rut* «b*a noocndcr t«s up to MO volts qri livoivoo. 

4. All a*par «t iota arc bctood oa RCA polo ba«d coo f igv r«s t i«os oltb neutral fool bfeito 
polo top «nd phaoo oltoo oeoopyiog a pooitlao it top of p o 1 * and loooot sooooAaty 3 
Jo«t feeiov octtifcl , 



















































T b 0 data ehocn U tKU table refloat the f«U#*Ufl basic ai«Uu» r oqe 1 r tea a t e 
ocb nJriawo oapor Ht Uo at pole borons aaatval « tf 8 ao»D«la r y and «bigUo*t (talapbcatf 
loci at ITk«a« table® do sot include a»y coo o iderot lea of aialauB saparst Ida to* 
»n»Bt« cboe paver ©qwipseol ic souatad ob pole bslee tbe aautr aU ♦ 

a c b Blelaae oldepae separation beH«a» highest telephone eoaduotai aitd sautrel at 
>cdar l e ® 

i of tight rule thao secondaries up to ? & 0 oolta are leralrau 

aeparatiota are booed as &KA pci* band « on 1 1 $u r a I k one cAlb aeutral 3 % loot boles 
i top «od phase vires eacepylag a position at fi«p of polo (tad Isoeat secondary 3 
















































vzcmwi oppaqatioa m mfftrosic ^oarrcmD 
g;j gtsCYDi e p®u tinea Feet 



com caooiicvoft 

r*w 


HLgtHOttt COdBUC?ee 


traoo ooccodai/ ico opo pFOOQ 3 « oe (JlGaa^d u»o rolooa Boundary 
oc&aroMcao cbov:) oro ^oicocs oojtfraA cud tolenbooo »>8 ^cj oro. I 1 -PR 

macfflbitf«»aja?zgr^J=-. t.t Tt srir. .•■T-’atur ..V^.vi?i-.r- t amag jrrc ag ri^-rfti:\ra s raj gai re 4i ttfu^*^cr» »« r» a m^rairrcm > rw »r 1 1711 i xft t fffrwurt n 

amauci ©fiPAQAYioa at pots esTwnga p<m 9 bsuyou aod tsup 


AUUfjG flPA « 

\mm 

&UUNG SPAN 

mm 

§iJL IU€ SPAN 

OiJ 


fiUUHO 9 PAH 


lOtttfl POtfSW CON 0 


ITH 1 1 1 II I I'll 111 

■nmra 



COSSR 0 O©t£» CCB *0 


«(COn>AAV 



BOTfifi: Tbe data oboes to (bio teblo r$M«c( the following banlc bI(I»u« r eq u i re n e» l « 

1 40 -inob oiaiqu* sspoiailon at polo between neutral or eetjondarf o»d hlgbeil telephone 
conductor (Thoeo table* do aol Include anp ooA a i d a r a i 1 o n of elninua ceparotion r#» 
i)ul r«>«oU oho a po««r oqulpsoot la eeunted on pole b«lo« the *»«< rail. 

% 10 tocb nlftieue a i do pea ooparation between highest telephone coaductor and neutral or 
« *c oad q r 1 o e / 

1 Lina of night rul« ebon eoooaderioe Wp to 7S0 roll » ore laeoieeU 

< All o«por a t I on* ore baaed on RCA p«U bond ooo f l gu r a 1 1 one oltb neutral 3H feet belee 
polo top and phone wire* oooupying a peoition at top a i pole and lowest eeaeadery 9 












































mnm. espftaamn vacua ton mewum noGRime 

ea no* euMaie pou lines - Fnat 


letstKa store is? psoas cC3®»s?ea 


t 


0 mm 


Kg&ium 


; «n» M 4'l HiiiW‘li«>UII?f*Ti.ma 


LCTC'IH POStf 8 CCi >9 


ioiiu p<mn cow©. 


autiM® spa« 


Itm* PO tf£B co&d. 


n 


$UL IMG 9 P AM 


LflBSt A PW CCt&D 


» 80 SB$ADv uBUinAi 


t}fl«Gt|DAttT 1 M 0 UTPA 1 


03ew9Aftr t NfltJ 7WAL bhcmdahv 


It 

H 

If 

r* 


« 



Tb « data thovn io iMe table r«Uoot tho folWele* bs«l« aiaiawe r ®<ju i r«a«a t » ; 
l nob «lgi duo attpdtatlOD n t pol* bet noea neutral or aeeeadtiry aai blgboot telepbeae 
it w c \ o r (Tb«ae ubl e< d-o not laclude oay eo*cUer«tUa o# »IaIbu* aepara tleo re - 
r Vann (a ebea poaaf oqulpeeat i e doubted ea pole beloe tb® #eut ral ) 

i d r a, iUi bu« uideport lapflrotUa boeoeee bipheot telephone conductor end neutral *r 
under lee 

* n| «igM rule oboe o »ct»«Ja r i aa up to ?S® voitfl ore * 

eapernt lone «?o baaed on *1F.A pole bead ««» H Igura r ioaa vllk neutral reel bole* 

9 top gad pbae« elr*< or ying « poal lien et lop *f pale loeeat ooooftdar? 3 

t beiee neutral _ — . 











































S0YC9I Tfe* dote ah*oa t* tbts table ar«H«ot « b o b«fiU aAoiaai* ro<|* 1 r *«<*& t o i 

1< tO-inob a l bleats separation at pel* batsoo* neutral *i oaoendarp and b&^beet telopbea 
oeedeator iTfaes* tables 4* B«t lealod* aoy o «»a id o r a 1 1 on of a la lows aspoiratian r» * 
<|« I r«o»tt to »b«B peeer «^lj»u«Ai la ««»hU^ 4ti pole b»l«« tb* »«eU«U . 

3 lO^i&ofe eJLalaeo bUo p’a « aeporaUe* bate*** fcigfeeet ralepbes* coeduot*/ and neutral a 
eoetadar le* . 

3 tied of sipfet euk« ebon eeeendairtee np t« T $0 oelfra air* Involved. 

9 AU tt*p«r«tl*n* are based os MA pale bead aas f i«* r e t lee® altfc neutral *H feet bel*« 
pels top a&d pbeee wires <-«<ja^piag « position at top of pel* and, lea*** eaaeedary 9 
foe* bale* s«*traA> _ _ 




















































twiHca esp&QAYia vAe^ey cm mm:aie tj'Mwiao 
eu Rfia aecraic m,ii uuea .... v«et 


JtOftnifio otor e>®» l£>e>Eao eoi'.outTos 




wUjU 


9PAM 

lkw^tvj 

P? 


_ w u ibdium 

to ero proper or plc:!^c<J, goo oa^t'cri CxivA^^ry Ml j v/ia} 

ftcsoftffol cpd «qio^!iC,3p C?i>^?ftoro i_iHf ■»* 

j.\?\Tjr9 A f r- t \y?.r*rr T~ YY T, * JW -- - f - i ^ s 1. 1 i ^ — ~ n ~-^ 1 TO ~~— t ut irrTT-TT~>~iii i ■ n m ru n m j^o iu a niiiirr_p Jj H 1 J TL'gjy 

moingtl 08 PAQAf «00 AV POU OSVUSgp POUgfl BBtiYOai, Afl D Tglgp 


^l/UWO 9 PAfi RULING SPAM 



RULING SPAN 



ROTO. Tfc* 4* I « ohttoo la this »ot»le rstfloot t b a foilotflofl bofllc oialoua f «<jwlfci»(M6 * 

I 40 • Uoli oioioue »«p«ral Ua <M polo botoocn Aoytroi or ••nondory o»d klgfeflflt i»lapbno 
canibour . |Tk«B« loblofi do sot loolud* snyt coa«U»r«lUa of oiolaun ooporot l»fe rft * 
<;ul r«««s to »h»a p*ear oquipaoBt La tsoaaiod ®n polo b*i«o tho oouarol) 

HI )0 - tnefc «1« Uin« oldapos ««parai l«n bi^bowt t*lopb«o* ooadwelor and aoutrai or 

raotn4«r l»* 

3 lla« of eight vole wb«o arroader 1«« «p to 7SQ telto or* lov*l**u 

I AH ttpopat las# ore board *• RCA polo Uo4 ooo # i go r« t l«ae oitb »*wtral 3H fo*r boloo 
P»i* lop oad phooe olr«« ec'swpyi&g «t pooitioa at lop • ! p*io «ad looaol eaooadfijrp 3 
l*»* UU« aoMtrol m 





















BOT(&: Yfe« 4«t« «h*»© la t b io_4joiU *- «.» U ® ci tb* foll*el©e baaio r «<{ii i r »a« o t « : 

1 4 0 • i ac S asielmue «opcraUaa a\ p» la a»*tfai »r *«c«ii4ary «a«ft bLgh«at phc 

c««4»«t«r . <Ylt* 0 « tabUi 4« Upl«4« o»y 0 44 + r « I i on of wIbIruci 9«par«U«B e© 

<|ul raaatie aUa p««o« oqttlpoooft io B«uBt«4 on pojle bole© t Ho ftR*Vr«lK 
1 JO* i#db »la Io«b at<Up«b ©©partition b*tv»i»a bfcykoat telepbotia oaoduptor and ©ftutrai 

9®C Ofttiuf |«0 

9 tit*© of o L t r«l« »b«tt a#fTB»dOtf I c © *p >90 v©Ho arw 

4. AH »©p«rat*o*o «r© b«ee4 oa REA polo b©«<4 oca If iquirat Jl»sui ©itfe Beutvai 1**t belt 
poi© t»p «ftU pH«&<s> vlr»a *0*5 apyl a poii Uon at top of pel* «©d leftist tfeociilary 
f««t halev sattMl 
























































KOAQmo oisreisT 


Sff9TIG4l O2PAHA1IO0 tADUfl POH TffLEPHOM fUj&EEftDU* LO 

00 m tiumt pou Lines - Poet 

— Medium 


mcw^«iI«oo/o proeooi of pitted quo fiolaea n^coodjry 
{r<B t jee e e&QWja B LgJ&lPJPf? , ,ft, jffl t yja J^oj »- g 

- ?1 o^TTt’’ * 1 POU^oemsD pouca 06 utqai Aei© vatCPMoa 


fly L I 11 $ 6PAH ^nn *UUM8 SPAtt CTK ft£JLIN6 5PAN RULING SPAN 


msptjttifi conductor jm eabJUDfl 
weighing I# or J»£JB on 


■ ■ tl AV;t(Tf I 


toiAA powuft co?#> 


LOWB ('OVIK COflO 


LOOT ft POtrCR COMO 


lowca pob«r emo 


B<IC<M10<1CJV [ HttuTOAt 


fl II C 0*1 0 A fl Y [ {KumAL 






XwO~ 4 


IB The data iho«« Id thle table refloat bfee following basic bIbIhub requi roaoa t » : 

<° iaoh bIbIbub eoparotloo at pelt botBg»a ooutral or secoedary and hlgboat toiapbone 
<ood«ctor (Tk*o© tables do oot include aojf cot « 1 dor a t i on of niulawB acparotioci re- 
‘jx! wb«o pov«r «^u I poos I lo donated on pole belo« th* aoutral). 

1 0 itch bIuIoub oidepoa Boporatloe betveos highest telepbooo coaduotor and neutral or 
« ec oedor I • a 

l *»• of ♦Hit ryl* oboe secondaries up to 7S0 volts aru Involved. 

All separations or# booed «» RCA polo hood too f i gur a t ion# with oeutiral SH foal beiou 
pel* top and phase vires occupying a pooliloa at top of polo and loveet oaooBdary 9 
feet b#U» b«u( rol 
































flUtINC SPAN 


SPA** 

L4fcHStH . 

n I lowsr f>oMB coao. 


0UUNB 9P AW 


loss a coho 


6KCOU0ABV 


£UlL I N <9 SPAN 


L0®tR PO©«& COAiO. 


out. INC 3PAC1 


I 0®3« POSP COHO 


agt ih<s 


L 0^3 n PW I 


MflUtfiAL I SCC< 



#0T I A : The data • *•*» U tkl* cable ro/Uct ih» foHo>l n9 baalc alainria reqai r»«®a U * 

1. 40'imeb olalaus MpoidtloB at pal* fe«t*e«a aontrai or * ocottda r f «»d blgboot tolopboao 
rDB<ti«t«r (Tboao table* 4* a«t iftcludo any oomo idle/ « t ioe «f »ia taia »a^ar«t Ub r* - 
qu i r«iea tt »b*tk poatr oqoipa*At la a«uaio4 a* pale belov tbe **«tr*l) 

2 10 Jack alsUtio oidopae n«p«r*tl*ft b«t**«B bigbeat tsUpUno c*a4ucuc eoutral or 

Mcoador i • * 

1 Lino o t sight relo *H»e ooooada r I *& up «• TS® nelta era l avoir** 

4 All eoperatleea «m baaed «» RCA pole bead aaa 0 tloaa ailfe a«utr«l 3 H laat b*U» 

p*l* t*p ead phase vires eeoapyi&g a paaliids at tap el pale aad iavast seeettdary 3 
la*t boioo aaatrai „ 



































































9PAW I 9UL * SPAmT^ 50 I NO flPAN I ’W) SPAN BUHNO 0PAW flUL IN® SPAN 

L 8 NCTH - ■**-“■ V— » a <_*. <W.-— .Trm..**,— r^-,n '' ‘ " 1 *r“' J ‘ “" ' ' — J-i.n-wL. 

PT tO»ffS P0B5B CD80, 19S3Q P0J3« CO^t) |_i©v?n PGtfffR CQm. J.OWI C054D. l^r po$sr co^o, 



mo r 18 Th « dot* .ho** i Q IMI tabu rdfUot tb* foil 0*1*9 ttAl * iatt “ r «q« i r • »«» I ’ 5 

I <0 Udb » 1 u l o vi o ••porctloo ai pel* botoeoa oouirol or aocoadorf dad bigbdet toUp o no 

rM, lt pr Ithoao labWn do B»t UGlttdo any c o n b i d • r « I i ° a of 'lomua •oparmioo **• 

I u I i t««n i ( >h«c pooor oqulpaoftl l* oou»t®d on P o1 * boloo tbo oouiral) 

t )ti lNoi .Ulavi. oid.pon aoporctU.a botoooa h>*h**X toUpbaa# coodnotor end aoutral dr 


Mi itnilor lai 

J ino of flight rul« »boo ao<Jo*d«flo« up to *olt« «rd ift*oi*do 

All aoporoUooo or* ba.dd on REA pole feoad oon f i ga rd 1 1 on# «Ub adutrol 3« Uo» baU® 
poi* top ood pHood oiro* occupying « pooiUoo at top of polo «ad Umf ddododary J 
foot bllM ddUttdl 






























V80TICAL frSJ'flaATiea TaSU9 ran tliSjE-KOna USeUBEJiLB 

ea aw ngerau mi urns •• Feat 


tOAEMKO D I U?Q I CT P0o«9 €CivE«UCtOFi 

JuAjus, 

4 viLawieaB clavier*. All oa 

Mslium weighing 1.# or lee 


Rye 1*0 eP&t* 


petifta coiiD 


me ©g?ygg0 f>ouas as 


QU L k CM ^ ftPAt* I fUllltlG 3P AN 


LOt£SR POSMR COWO. 


tli'l 


WPMWPWIIJ 




&ULINO SPAN 


LOtflPJ POMU QOHO. 


RUt I NO ? 


lo$«lb poewt co 


NftUlfiAl I meow 


B 0 T ( 9 : Tbo dote obfrvft in tkle tublo reflect the folieeleg boolc requiceneate 

1 tO Ieoh etalfcee »tp«r«tUa fit pole betaoea noutral er )iecft»4«if «od hlybeet telepben. 
roedeoter. (The** tobioo d* wet iaelede eey ««naU»r«t L«n of »U1 bb# aeperatloa ro* 
f«lr*fififiU oh a a peeer equlpaeat la aouatod on. pole bfiloft I ho a««t r«U 

2 >0 teoh aUUfio vif ap4B eopovotlea beteoea hl^heet telephone oocduotor end eeulral • 
• eoo »d «r lee 

9 Liao of flight role ehea ofififitdarUfl «p to ?H volte ere Uv*l?*u- 

4 All s«p«r<UoBO aio bated •* SlCA pole head ee* f Iqur* t l*b* eith aewtrel 3 H feet beio« 
polo top eed phase vires eeoupylej « paeltiaa it top ef pale eed leveet oeeeedery 9 
feet belee eevt ral , 


uMz 



























(10*0100 DIOK'ltB*} ©Sa®BS»0O 

MBTieM eapfluaiiCM ?augo ran irstp^us cjmq: 'jgild | 6A. PW 

ca oba eiaevoie ku iumto - ^ ^ ^ fc wBzSh 

lOflQOO pjoo'co 4 Of pleased, uua CoiyC,o”*WC“.«*!J'' rif *. £lij . «a jy 

3ar«»l®8<a..c4*oa_Q('>^}o*c^._Bc;j|foCi cod. io/lf ';fc?,ig_g? •<. ‘lOvva,^ . — i„ _. 1 JUftK Ay 

*7™ « jtit put) oapflofltft o o Av pbftU obvh ucm poubo 86m?mi» Ml. ybup h iSbi 

tern f A1J r am. | 'wa c p A t -,j r""~ n uTrTicTflpmj 1 Oja TtjQ spa n | am. iwa 8P<m 

m?™ f iiwnTcggB cm>. I uvsfi PG«R,eo:*i.. Lmujo pomp ce«0.~TT®s p«wa easo. 

’■ AhttjMd f ^ a &*&?***» t i ^ I ft MikMfSAi, T a <0o 



miHd span 



[9. The dote abava to tfcle * ab I w rellatftt dbe folIttsUfl bool© aloiatfo rixjulreaoaia : 

10 imak ntainun oeparoiloa c a pot® tot voou. Qoutrol or aacoedsrp <*°d blgboot t»l«pborao 

oadaoter (Th«e» aobleo da eel ieelttdo coy oaa o Ado r * t i • n of aMhloo* separation ro- 
iul rrflttti it vh *a powor A® oouaied «a pole baler tl»® prmroi I . 

iO-lBRt aImUub oidopoo 09pflroti«B betweoa bigfeoBt tolapboee ©eodaetor and eeutral or 

• I 40 

U« «l eight rale oh«r g«&c ©fed a r A ® e up t© ?8^ voita ara Uroltru , 

11 oapovotJeea ere baood o« BEA polo feoad tf®a f 1 ra 6 1 ooa ®ltb oewtrol 3^ foot bslo® 
«l« lap aae pbao* atroo eeoepFiB* o peoHUa at top of polo eod lotto at aeosodory 3 
not l«l»g (Idtttfal , 























pom et cc$id 


LOfi’iS PGffCR CGND 


RU 


iOsrCR Pi 


10^0 POC&0 CC&© 


otu’ftAi 1 «<c««oaov | aBuvem 1 a ccoaoAaY 1 figu rant, [ eicwMflv ] n*uvMi_ 1 hhco moa bt 1 samoat 
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vn 
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if 
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If 

— 1A-0 j 
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l T be data »ho«i i o tblo tabl« rafivot ilia follotlug basic nlaiaun r»(|ttl f !«*# l< 

J taofa nialavn s«p«ra t ion at pole between »«ut rai or eoooadorjf «®d blgbeat telopfe 
-“due lor (Those ub !«• do act include any cssaldsral ion of isparat ion t< 

jir*»enlo shoe power iqulpavn I ie aogeted ob pole below the t>»wt rail 
' o t' b aln Ibvib d i ds pqio isporat ion between highest t s 1 spb ona conductor and neutral 
» ci»n d a r 1 «« 

Lo<B of eight r e A * ohee eocondorle# up to 750 volte on Ipvolwot*. 

LI eoparotlone are baaed ob fi£A polo bead c ob f 1 gu r a t 1 * ft » with control 3J4 foot bol 
>1» top aad phaoo tiro* occupying o position at top of pale and iovoot ncoodury 
let boJloo control 

















































BOVtfB: Tb* d«t« iho»» lb thie labls raf lo<M tb© feiiools^ basic aialaus v i r« ssogj I « 

I 40 Jaofe auiQtfa i»pa« nt Ub « i pels fc«ttj©oa o&uHal «r eeoan^or 7 oad M^Uel tsUpfeoao 


H '« e^itr 1 «r fYbaeo »«Mo« do »©t Include «ay «?«a 0 Ido *n ft 1 an af aleiaao &«p*r«ti»a f«* 

1 r*non ( 9 obo& p«tfar «qalp£eat la neuaM^ ©« pale boleo tb© aowtffflll. 

8 iO - ucti elkloae »i«Jop©B ae^«r6ti»a bata^oa ihi^faoat l*i©pba»© ©aodaotor and oo*tr«l off 


»«co*d or 1 08 


8 1 ia» o# ©Jgbt rule «h*A accocdarloo up to ? 5 0 volte ore laoolvou. 


d Aji a o p« 1 4 1 1 « & 0 ar© boeod an A£A polo bead «©» t Igw w «* t 4 ©no wltb swtfffi 3 }| f®#i belou 
pole top «ad pbcoo Qiiod «eeupfU 9 o rooUUa et tap af pal© «ad U«®at ©®a®&dsry 3 























aot (9 Th • data «Kd 9 B In thla tebio r^Uci the (olUving b**lo DlftUua r*qulrcQ*Q tfl : 

1 40 in oh nioioui* eoparetlon at pot* b«t v««n oautral or eoco&dafy ctod bigboot telephone 

c«n4ttct«t (Tboo« lab loo 4o ttu )noU<i« oif con a l^sratlon o< elaloun o«pmatUb r®* 
qul >»a«« in ohon po««r equlpeont l* eeuntod on polo b»io« t b « neutral)- 

2 10 I nek «I»1*wb atdupea ooparotioa betveen higbeet telephone O4o4«ct«r arui neutral or 

• »c«ii4aU«» 

3 l.lno of olgM rut* »be* 0 «q»»(lar too up u 7 5 0 volta ar« Involved. 

4 Ail •apufr^ilona ar« baa«4 on KRA polo bond c on 1 1 gu ra tie B * oilb neutral 3JS feet belee 

l'»t» top and phae* olroo occupying a pool® ton at top of p«U and lovest atooa^arf ) 

betee uoutrei. 














































ie*o mg o* ovate? cooutm 




4 <Wr«8 9&&M CC&P 


etuio** I 


(or«8: The dfito 0 h»n in tfaia table reflect tko following boale taleiotia roqal rtiaea to : 

I tO IboS etbioott » open at Ur> at polo botoaoo oouual «? eeeoodery nod bigboet telephone* 
toelucur tTh#»* tobUo do not Uoltid® 0 © B * i do r «i t loa of olalouo aoparoUoa ro* 

<{uli4«9Blf ohoti paver equipment lo aoueit*«i an polo boloa tbo aoutral) 
l 3 0 - loch ninUu9 nidopan enporeUaw beteean fclghoot lolopboao oo» 4 «ct«r and aOA tirai or 
ooootMia r too 

l U»« of eight re U oboe ootrondorloa dp to Hfi ?olto or# involve!*. 

l AH ntpeiM \ «its or# booed «» MCA polo bond oet> figure t lose eltb ooutral *S$ foot boioo 
f >4 l« i#p <imd phoo# «4ron ec^Mpyiag o pooitleo at top of polo ood loeeet ooooodary $ 
foot feeleo poMttral . 


j'JBJ/j 

















Th. d.to ok>o»» 1 a tfaio toblo refloat #b* following baalc Ai»i«no roquiroaeu !• 

1 . 40 look alaiooo At polo b«t«»on ooutrol «r (Bcetdorf a® 1 * #8< lB * p 

conduct or (Tbooo t«bio» do »•! i*olud« a*y co*iU*foti»» of «tinl»tt» ooporotloA ra 
qu) rtnsn t« «Ud povcr «qt»ipo«nt la aoootod on poi* b«lo» t b« aofctioll. 

1 50 loob u i n Iamb midupnm ooporotUD big(i*«t tolophoao eoadocter and Aoutral or 

»«c«ador Us. 

9 Liao of «!gbt r*U 9 fe»* up to 750 volta oro involved- 

4. All ooporatiooe ar« baood op REA polo b*«d oob figuration* »ltb neutral % ## ' 9 P 

polo top oad pbaoo viroo occupying <t po»lt ton a« top of polo a#d lowoot aoooo ory 
foot bole* oootrol . 












irifea. E»«Mma taoina rc« ma-ossaa amurcy-*!- j t 

ta BM t"t««TBK P«LM >H«S ; _} ft ,_ 

oVpKe^D^ ut.* wto^j « -.or., > * 1 np X$ UX 6, Xm® QSi 

sm tfowaiggl ta < wa _ggg»j jg ol *gj^.S *7 ,1 >' j . rT LT.- 7 7, 

6? i 00 av me tittuopo pewRfi jcubjh mu 


. But *09 0«>*^ 


AuLicj© QPfiU 


E9ULI m fl^Ar-3 


L«ms» p flaws m _ | n «. ga ses 

u&AihL 1 v. 


U2UX.1 


i-Q -rJU-i 


Til# rf^t. «**«« U tfit&a t*fc»U t'lUtuiY »fe% ^eU wiaUae ve^iff«oeaHt 

wl«l»t»Jid ian «M ptait* *<»»$*»■!$.* nr ' Owthn^fK’ ttfcti (fcl$b»4)t 

^u<j*s* »Tfe<»««j <«t&Aa& d» **>< 6fe«Wt.Wi *»$ <dfc*$ V f wa of <m>e>« ff« * 1 go p© - 

ror»o?o $i«e«t *q»i9**M io notu iaiJ «& $>*A* sfe* &»aiiral). 

l»«fc sUa^ss aa^NlUa fciflb**? < e»a4i»«««? «»d *«i*%bqA *r 

fi%4«rk«b 

^ fit MfjB? rui« *<*» AA3&Glff lOG *£> *ft ?&$ »ftrV¥ *id 4> iftVttliiti. 

*«p<if at l««uv i>«0w*4 *» &KA pt*l« IftwiN# o«t* t fc fentrt 9 Iff-BB «&tfe $& tf«*Q tiftJtaa 

e tap u»,d pth*~»« wt^a* o* *fr £*1« «ad Uvaet fta<»«i&d<atr p 8 

4 &*A** A -4 n. 5. %' i* 1 











0ftf(9t Tfe* dua «h««A Id tfaio t«Ho rofioot tKo folloolog baalo A iRiooe r«qDlr*a«i 
1 10-iBofc aU tova ooporotloo «t polo boiooon aeotvol • r oooooAarj ««4 blgbeot t«li 
coidnoUr (Tboio tofeloa 4« eet fcaoledo «ay oobi o ft dor a t lea of oisloBa soparotloft 
qul I9B«0 lo vba» po9«r OqeipQeot u BOttntOd ®tt polo feoloo tfeo ootitrol)* 

I 3U inch aUiouo oidspoR eoporatleo botwaoa blgboet toftopbooo oofldoator ob 4 set** 
ooeoRdar W» 

8 It »• of otyM ml* oftte* o dcoodfl r ft •» «p to 7 56 v«U« «f* ftfteolved, 

4 . All oeparoilooo «ro baood or RCA polo bead oor f Igorot lend ofttb aootrei f* afc 
polo top «»d pfeeo* «ii«0 oooopylop « peeitioo at top of polo «ad loooflt seeo&de 
foot b« 1 00 BOOtvai. „ nU 



































































(I9T(B. Xhts a«»o »&o«d U t«feU * h * b*«U r ®<j« l t ® ft® n t • 

i iO-ihdL aUluun <4 epti / m t on «*i pola o<m I r«l *9c**dqry uUpK 

caidiour (?*«>*« tttfcla* d « a*t t»»U^ M»f c*rt*l 4 ft r a t i ®« <» * alaJaii* »»p«ra*loi m 
^uWiuAiU «•#►** «^glp»«c i I « *,#>**<*.4 ** eel® b*l«® tbo * r * * r *i I \ 

I JO in*.*; r. ,nUw» «J4+p«* * «< * * k ***d#<*®* 

««7U^«rUo 

1 tlfc* *>f t tii y * h o a *$v**'&m r l • * %t # \*> 7^0 tniu <»• * l**«A**^ 

4 All « 4 |>«pft%ie 69 »u*<* *#**4 ot» ftEA voU bovrf r ©o f l^*i* q M » a* n*ulr«l *K b#l 

(i * 111 Virt* -■ d jpWiltttd ta |J / I 9 9 * M * l** * * l *P °* ® 4,, ^ 1®«#®I tf f 

Uti aifcSiKUE! 
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